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(57) ABSTRACT 

A snowboard boot and binding system is disclosed which 
facilitates the engagement and disengagement of a snow 
board boot and binding. The snowboard boot may include a 
boot engagement member extending from a rear of the boot. 
The boot engagement member is moved downwardly into a 
corresponding binding engagement member to provide an 
arrangement which prevents forward movement of the boot. 
The boot engagement member also may include one or more 
Serrations to engage with one or more pawls on the binding to 
prevent upward movement of the boot. A Snap-in arrange 
ment may be provided in a boot toe region. The boot has 
protrusions extending outwardly from each side of the boot to 
engage with catches on the binding sidewalls. As the boot is 
pressed downwardly into the binding, the protrusions splay 
the catches until reaching recesses, at which point the catches 
rebound to capture the protrusions against upward move 
ment. 

6 Claims, 27 Drawing Sheets 
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SNOWBOARD BINDING AND BOOT 

RELATED APPLICATIONS 

This Application is a continuation application and claims 
the benefit under 35 U.S.C. S 120 of U.S. application Ser. No. 
14/542,131, entitled “SNOWBOARD BINDING AND 
BOOT filed on Nov. 14, 2014, which is herein incorporated 
by reference in its entirety. 

FIELD 

This application relates generally to securing a boot to a 
gliding board, and more particularly to boot binding arrange 
ments and components thereof to secure a Snowboard boot to 
a Snowboard. 

RELATED ART 

Conventional bindings for soft snowboard boots include 
strap bindings and step-in bindings. With Strap bindings, one 
or more straps are used to secure the snowboard boot to the 
binding. With step-in bindings, one or more strapless engage 
ment members releasably engage with the boot to secure the 
boot in the binding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments of the invention will now be 
described, by way of example, with reference to the accom 
panying drawings, in which: 

FIG. 1 is a perspective view of one illustrative embodiment 
of a boot about to be secured to a binding: 

FIG. 2 is a perspective view of the boot of FIG. 1 secured to 
the binding of FIG. 1 according to one aspect; 

FIG. 3 is a side view of a toe region of the boot of FIG. 1 
being inserted into the binding of FIG. 1 according to one 
aspect; 

FIG. 4 is a side view of the boot of FIG. 1 secured to the 
binding of FIG. 1 according to one aspect; 

FIG. 5 is a side view of boot engagement member extend 
ing from a rear of the boot according to one aspect; 

FIG. 6 is a bottom view of the boot engagement member of 
FIG. 5 as seen along line 6-6 of FIG. 5; 

FIG. 7 is a top view of the boot engagement member of 
FIG. 5 as seen along line 7-7 of FIG. 5; 

FIG. 8 is a perspective view of the boot engagement mem 
ber of FIG. 5; 

FIG. 9 is a top perspective view of a binding engagement 
member according to one aspect; 

FIG. 10 shows the boot engagement member removed 
from the boot; 

FIG. 11 shows the rear of the boot including a receptacle 
for receiving the boot engaging member. 

FIG. 12 is a perspective view of the binding engagement 
member of FIG. 9 according to one aspect; 

FIG. 13 shows the binding engagement member of FIG. 12 
from the boot-facing side of the binding, according to one 
aspect; 

FIG. 14 shows the binding engagement member of FIG. 13 
in a release configuration, according to one aspect; 

FIG. 15 is a partial cross-sectional side view of the boot 
engagement member about to engage with the binding 
engagement member according to one aspect; 

FIG. 16 is a partial cross-sectional side view of the boot 
engagement member engaged with the binding engagement 
member at a first position according to one aspect; 
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2 
FIG. 17 is a partial cross-sectional side view of the boot 

engagement member engaged with the binding engagement 
member at a second position according to one aspect; 

FIG. 18 shows various components of the binding engage 
ment member and a release assembly according to one aspect; 

FIG. 19 is a side view of the release assembly according to 
One aspect; 

FIG. 20 shows a reset protrusion being contacted as the 
boot is being removed from the binding according to one 
aspect; 

FIG. 21 shows an alternative embodiment of a binding 
engagement member according to one aspect; 

FIG. 22 shows an alternative embodiment of a binding 
engagement member release assembly according to one 
aspect; 

FIG. 23 shows the binding engagement member of FIG.22 
from the boot-facing side of the binding, according to one 
aspect; 

FIG. 24 is a top view of a toe region of a boot about to be 
engaged with a binding according to one aspect; 

FIG. 25 is a front view of the boot of FIG. 24 about to be 
engaged with a binding according to one aspect; 

FIG. 26 is a front view of the boot of FIG.25 being pressed 
downwardly into the binding of FIG. 25 according to one 
aspect; 

FIG. 27 is a front view of the boot of FIG. 25 engaged with 
the binding according to one aspect; 

FIG. 28 is a cross section of the boot of FIG. 25 engaged 
with the binding according to one aspect; 

FIG. 29 is a top view of the boot of FIG. 25 being pressed 
downwardly into the binding of FIG. 25 according to one 
aspect; 

FIG. 30 is a top view of the boot of FIG. 25 engaged with 
the binding according to one aspect; 

FIG.31 is a top view of the boot of FIG. 25 removed from 
the binding according to one aspect; 

FIG. 32 is a side view of the boot of FIG. 25 about to be 
engaged with the binding according to one aspect; 
FIG.33 is a side view of the boot of FIG. 25 being pressed 

downwardly into the binding of FIG. 25 according to one 
aspect; 
FIG.34 is a side view of the boot of FIG. 25 engaged with 

the binding according to one aspect; 
FIG.35 is a side view of the boot of FIG.25 being removed 

from the binding according to one aspect; 
FIG. 36 shows a toe catch assembly separated from the 

binding according to one aspect; 
FIG.37 is a perspective view of an alternative embodiment 

of a release assembly: 
FIG.38 shows the embodiment of FIG.37 with a graspable 

portion of a release handle removed; 
FIG. 39 shows components of the release assembly of FIG. 

37 in a boot release position; and 
FIG. 40 shows components of the release assembly of FIG. 

37 in a boot engagement position. 

SUMMARY 

According to one embodiment, an apparatus includes a 
Snowboard boot having a cleat located in a rear region of the 
boot, with the cleat at least partially securing a Snowboard 
boot to a Snowboard binding. The cleat is elongated in a 
generally heel-calf direction, and the cleat forms a T-shape in 
a cross section taken perpendicular to the direction of elon 
gation of the cleat. The T-shape of the cleat configured to be 
received in the binding to limit forward movement of the boot. 
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According to another embodiment, an apparatus includes a 
Snowboard boot and a boot engagement member coupled to 
the snowboard boot to at least partially secure the snowboard 
boot to a Snowboard binding. The boot engagement member 
includes a Support coupled to and extending rearwardly away 
from a rearwardly-facing region of a Snowboard boot, and a 
first forwardly-facing contact Surface attached to the Support 
to resist forward movement of the boot through contact with 
the binding when the snowboard boot is engaged with the 
snowboard binding. The first forwardly-facing surface is 
elongated in an up-down direction. 

In a further embodiment, an apparatus includes a Snow 
boardboot and a boot engagement member to at least partially 
secure the snowboard boot to a snowboard binding, with the 
boot engagement member being located on a rear of the 
Snowboard boot. The boot engagement member includes a 
forwardly-facing contact Surface which counteracts forward 
forces on the boot via contact with the binding when the boot 
is engaged with a Snowboard binding. A rearward direction 
force on the forwardly-facing contact Surface pulls rear 
wardly on the boot at a location on the boot that is directly 
forward of an area where the forwardly-facing contact surface 
contacts the binding. The boot engagement member also 
includes a first engagement element on the boot engagement 
member which is engageable with a binding engagement 
member to resist upward movement of the snowboard boot 
when the boot engagement member is attached to a Snow 
board boot and is engaged with a Snowboard binding. The 
boot engagement member further includes a second engage 
ment element on the boot engagement member which is 
engageable with a binding engagement member to resist 
upward movement of the snowboard boot when the boot 
engagement member is attached to a Snowboard boot and is 
engaged with a Snowboard binding, the second engagement 
element being positioned higher on the boot engagement 
member than the second interface engagement element. 

According to another embodiment, an apparatus includes a 
Snowboard boot and a cleat extending rearwardly away from 
a rear of the boot, the cleat including a Support and a for 
wardly-facing Surface extending transversely to the Support 
and spaced from the rear of the boot. The apparatus also 
includes a binding to secure the boot to a Snowboard, the 
binding having a rearwardly-facing Surface located in a rear 
section of the binding. When the boot is secured to the bind 
ing, the forwardly-facing Surface of the cleat contacts the 
rearwardly-facing surface of the binding to limit forward 
movement of the boot relative to the binding, and the cleat is 
prevented from upward movement out of the binding. While 
the forwardly-facing Surface is prevented from upward move 
ment out of the binding, the forwardly-facing Surface and the 
rearwardly facing Surface are able to contact one another to 
limit forward movement of the boot relative to the binding in 
either of two or more different positions of the rear of the boot 
relative to the rear section of the binding in an up-down 
direction. 

According to another embodiment, a Snowboard binding 
includes a base having a toe-heel direction and defining 
medial and lateral sides and a central region between the 
sides, and a binding engagement member at a rear of the base 
in the central region and constructed and arranged to at least 
partially secure a boot to the base. The binding also includes 
a release handle mounted to the base and constructed and 
arranged to release the binding engagement member from at 
least partially securing the boot. The release handle includes 
an actuation portion and a graspable portion, the graspable 
portion extending generally in the heel-toe direction along a 
side of the base, and the actuation portion being offset from 
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4 
the graspable portion toward the central region and opera 
tively coupled to the binding engagement member. 

According to another embodiment, a Snowboard binding 
includes a base and a binding engagement member at the rear 
of the base in a central region between sides of the base. The 
binding engagement member is constructed and arranged to 
at least partially secure a boot to the base, and the binding 
engagement member has a first pawl having a first engage 
ment Surface to engage a serration on a Snowboard boot, the 
first pawl having a first pivot axis. The binding also includes 
a release handle movable in a first direction to rotate the first 
pawl about the first pivot axis in a first rotation direction. 
Rotation of the first pawl in a second rotation direction oppo 
site to the first rotation direction does not move the release 
handle. 

According to a further embodiment, a binding to secure a 
Snowboard boot to a Snowboard includes a base and a binding 
engagement apparatus mounted to the base. The binding 
engagement apparatus including a first pawl having a first 
engagement Surface to engage a serration on a rearwardly 
facing portion of a Snowboard boot, and a second pawl having 
a second engagement Surface to engage a serration on a rear 
wardly-facing portion of a snowboard boot, the first pawl 
rotatable about a first pivotaxis, and the second pawl rotatable 
about a second pivotaxis. The first and second pivotaxes are 
one of: 1) the same pivot axis, and 2) separate pivot axes 
wherein the pivot axis of the second pawl is lower on the 
binding than the pivot axis of the first pawl. The binding 
includes a release handle to release at least one of the first and 
second engagement surfaces from a serration on a rear 
wardly-facing portion of a Snowboard boot. 

Various embodiments of the present invention provide cer 
tain advantages. Not all embodiments of the invention share 
the same advantages and those that do may not share them 
under all circumstances. 

Further features and advantages of the present invention, as 
well as the structure of various embodiments of the present 
invention are described in detail below with reference to the 
accompanying drawings. 

DETAILED DESCRIPTION 

Gliding board binding systems are described herein which 
improve a rider's experience by providing a convenient and 
robust arrangement for inserting and attaching a boot to a 
gliding board binding, holding the boot while riding, and 
removing the boot from the binding. The present disclosure is 
described with respect to snowboards, snowboard boots, and 
Snowboard bindings, though the disclosure is not limited in 
this regard. Accordingly, aspects of the present disclosure 
may be employed with releasably attaching any suitable foot 
wear to a sporting or recreational device. Examples of Such 
footwear include hiking boots, winter boots, ski boots, and 
hard or soft Snowboard boots. Examples of sporting or recre 
ational devices that include Snow shoes, skates, skis, Snow 
boards, crampons or any other device require secure releas 
able attachment of footwear to the device. 

Bindings have been developed to secure a soft snowboard 
boot to a binding and generally are either considered a strap 
binding, wherein one or more straps attached to the binding 
wrap over a portion of the boot and draw the boot into the 
binding as the straps are tightened. Step-in Snowboard bind 
ings on the other hand typically include movable engagement 
members that automatically engage with engagement mem 
bers on the boot as a user (also referred to as a rider in the case 
of a snowboard user) “steps” into the binding. In this regard, 
the engagement members have an open position and a closed 



US 9,242,168 B1 
5 

position, and a rider may insert and attach his boot to a 
binding without having to manipulate the binding in any way 
beyond pressing his boot into the binding. The movable 
engagement members on the binding are releasable by the 
user typically by manipulating a release device. Often, the 
only action required of the rider to remove the boot from the 
binding, other than foot movement, is simply actuating a 
release lever, Such as pulling on a release handle. Some step 
in bindings have two moveable engagement members—one 
to engage each side of a Snowboard boot. Other step-in bind 
ing arrangements include a rear binding engagement member 
that engages a corresponding boot engaging member located 
at the back of the boot, whereas the toe region of the boot is 
held to the binding either by other suitable arrangements. 
Further, some step-in bindings may be considered hybrid 
bindings where an interface device can be secured to the 
footwear using straps, such as conventional ratchet straps 
employed in strap bindings, and the interface device itself 
includes the engagement features necessary to engage a step 
in binding. 

According to one aspect of the present disclosure, a step-in 
binding system includes a boot engagement member (which 
may also be referred at as a cleat) positioned on the rear of the 
boot, and the boot engagement member engages with a cor 
responding engagement member on the binding when the 
boot is moved into the binding. The boot engagement member 
may include a forward-facing Surface to contact a rearward 
facing Surface of the binding in some embodiments. This 
arrangement of the forward-facing and rearward facing Sur 
faces resists forward movement of the boot relative to the 
binding when the boot is mounted to the binding. In some 
embodiments, the boot engagement member is coupled to the 
backstay or heel region of the boot. In another embodiment, 
the engagement boot engagement member may be attached to 
a rear portion of a binding interface that can be attached to the 
boot my some other arrangement such as straps. 

The boot engagement member also may include one or 
more serrations which interact with one or more pawls on the 
binding. The pawls prevent upward movement of the boot 
heel relative to the binding when the boot is mounted to the 
binding. The pawls may be arranged so that as the boot 
engagement member moves into the binding, the pawls pass 
over the serrations until the boot heel reaches its final, lowest 
position, which may or may not be the position at which the 
boot sole contacts the binding baseplate or the Snowboard, 
which can occur should Snow, ice or debris accumulate 
between the bootsole and binding baseplate or the top surface 
of the snowboard, as will be explained below. In this final 
position, the pawls prevent upward movement of the boot by 
contacting the Serrations. A release assembly including a 
handle actuated by the rider may be provided to release the 
pawl(s) from the serration(s), and thereby allow the boot to be 
moved upwardly and out of the binding. 
As mentioned briefly above, when two or more serrations, 

or other engagement features, are provided on the boot 
engagement member, the overall arrangement accommodates 
Snow, ice or debris should the same accumulate underneath 
the heel region of the boot. With such an accumulation, the 
boot heel is not depressed as far down into the binding as 
compared to a binding free of such matter. In such a circum 
stance, the binding engagement member (e.g., including 
pawl(s)) engages with a serration positioned lower down on 
the boot backstay. In this manner, the binding and boot can 
accommodate this foreign matter buildup without any active 
adjustments by the rider to the binding or boot. As the foreign 
matter dissipates, whether through compaction, melting or 
otherwise, the weight of the rider and/or as the rider exerts 
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6 
downward forces while riding, the boot will continue to auto 
matically ratchet down into the binding 
The use of a rear engagement arrangement can deliver a 

more desirable feel or performance in some embodiments 
when compared to a typical step-in binding. In some embodi 
ments, the use of a rear engagement arrangement also may 
permit the use of a less rigid sole or less rigid regions of a sole 
in the boot as compared to typical step-in binding systems. In 
Some embodiments, a sole and cushion region may be similar 
to the type of sole and cushion region found in boots used with 
strap bindings. 

According to another aspect of embodiments herein, to 
release the boot from the binding, a release assembly is 
arranged on the binding Such that actuation is convenient for 
the rider. 

Removal of the boot from the binding results in the binding 
being in a state where the binding can again accept the boot 
for securement without requiring the rider to actively prepare 
any portion of the binding or boot, according to one aspect of 
Some embodiments. 

According to a further aspect of embodiments disclosed 
herein, the mid-region and/or toe region of the boot may be 
secured to the binding also via a step-in arrangement where a 
feature or features on the boot move a portion or portions of 
the binding away from an initial position as the boot moves 
into the binding. Once the boot passes a threshold position, 
the displaced portion(s) move or Snap back toward their 
respective initial positions and capture one or more engage 
ment members on the boot. In some embodiments, the boot 
feature which displaces the binding portion also acts as the 
engagement portion. In some embodiments, the captured 
engagement member(s) are prevented from moving 
upwardly, but forward movement is not prevented by the 
toe-region portion of the binding. 

For example, a Snowboard boot may have a medial-side 
protrusion that extends sideways and upwardly from the toe 
region of the boot. And a similar protrusion may extend 
sideways and upwardly on the lateral side of the boot toe 
region. The binding may have an engagement feature Such as 
a catch extending upwardly from the sidewall on each of the 
medial side and lateral side of the binding. As the boot is 
pressed into the binding, bottom Surfaces of the protrusions 
splay the catches of the binding away from a longitudinal 
binding centerline. Once the tips of the protrusions pass a 
threshold location, the catch and/or sidewall structure allows 
the catches to move or Snap back toward the longitudinal 
centerline, and the catches engage with the protrusions to 
prevent movement of the boot toe in at least one direction. In 
Some embodiments, the engagement prevents upward move 
ment of the boot toe relative to the binding. 

Further still, in some embodiments, instead of the binding 
portion splaying open as the boot is stepped-into the binding, 
the engagement portion on the boot moves away from the 
portion of the binding. In this regard, the boot construction 
may be more pliable or flexible than the binding such that as 
the mid-region and/or toe region of the boot is stepped-into 
the binding, the boot yields allowing the protrusions to move 
past the binding portion. As the boot continues its downward 
step-in motion, the protrusions clear the binding portion and 
thus the boot expands back laterally and medially outward, 
such that now the binding portion resides above the boot 
protrusions preventing or limiting upward movement of the 
toe and/or mid-region of the boot. Ofcourse, in some embodi 
ments, the protrusion on the boot may be substituted for a 
recess that engages with the binding portion. In this example, 
again the boot construction may be more pliable or flexible 
than the binding Such that the mid-region and/or toe region is 
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compressed or contracted inward as the boot is stepped-into 
the binding, yielding to allow the recesses to move past the 
relatively stationary binding portion. As the boot continues its 
downward step-in motion, and as the region below the 
recesses clears the binding portion, the recess allows the boot 
to expand back laterally and medially outward, Such that now 
the binding portion can now engage with the recess prevent 
ing or limiting upward movement of the toe and/or mid 
region of the boot. 

According to an aspect, removal or even movement of the 
boot toe in an upward direction by again splaying the side 
walls is not possible through movement of the boot alone in 
Some embodiments. For example, the protrusions on the boot 
and the engagement features on the sidewalls may be con 
structed and arranged Such that pulling upwardly on the boot, 
twisting the boot about a vertical axis, and/or twisting the 
boot about a longitudinal axis do not sufficiently splay the 
sidewalls to permit disengagement of the boot in a direction 
approximately opposite to the direction of engagement. 
Instead, in some embodiments, each of the sidewalls has a 
path that leads forwardly, and when other engagements of the 
boot are released (e.g., the heel engagement as described 
above), the protrusions and thus the boot can be moved for 
wardly through the path to a sidewall exit. In this manner, the 
toe engagement may be released without splaying the side 
walls, or, in Some embodiments, without any action by the 
rider beyond forward movement of the boot relative to the 
binding. In other embodiments, forward rotation (pitch) of 
the toe region of the boot may aid in removing protrusions 
from the catches. 

In some embodiments, the binding system includes the 
combination of a rear engagement member arrangement and 
the toe region engagement arrangement briefly described 
above. Because Such a system allows the toe region arrange 
ment to prevent only upward movement in some embodi 
ments, release of only the rear engagement member can per 
mit forward removal of the boot in some embodiments. 

Also, as noted above with respect to the rear engagement, 
the forward engagement members may also be included on an 
interface device. In this regard, the interface may be secured 
to the boot, whether by employing straps or other attachment 
arrangements, and the interface engagement members 
engage the forward engagement features on the binding. It 
should be appreciated that the interface may be a unitary 
device having both the rear and forward engagement mem 
bers or two separate interfaces may be employed, with a rear 
interface incorporating the rear engagement feature or fea 
tures and the forward interface incorporating the forward 
engagement feature or features. 

In some embodiments, the Snowboard boot and binding 
system include engagement features on the boot that engage 
with the binding that are outside the periphery of the rider's 
foot. In this regard, no portion of the engagement feature 
would be disposed under the rider's foot such that rider would 
be standing on a typical Snowboard boot sole, such as that 
found in conventional soft snowboard boots for strap type 
bindings, rendering the boot more comfortable to the rider. 

In addition to various boot and binding structures used to 
achieve the aspects described above, methods of use are 
described herein. Not all aspects described herein are 
required to be present in any given embodiment, nor is any 
one particular aspect require to be present in any given 
embodiment. 
One embodiment of a snowboard binding system 100 is 

shown in FIG. 1, and includes a boot 102 in position to be 
inserted into a binding 104 that is attached to a snowboard 
106. The binding 104 includes a base 105 with opposed 
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8 
medial and lateral sides each having a sidewall (a medial 
sidewall 107 on the medial side and a lateral sidewall 113 on 
the lateral side). In some embodiments, the binding includes 
a heel hoop 109 which extends around a rider's heel and 
connects heel-side ends of the sidewalls 107, 113. In this 
embodiment, the sidewalls and the heel hoop are molded as a 
single unitary piece, though these components may be sepa 
rately made and then attached together. A heel cup 112 
extends around a rider's heel between the heel-side ends of 
the sidewalls 107, 113. In embodiments including a heel 
hoop, the heel cup is positioned on top of the heel hoop 109 
and below a portion of a highback 111. In embodiments 
without a heel hoop, the heel cup connects heel-side ends of 
the sidewalls 107, 113. In the illustrated embodiment, two 
inserts 115,117 are sandwiched between the heel cup 112 and 
the highback 111. Inserts 115,117 of various thicknesses may 
be used to vary the forward lean of the highback 111. In some 
embodiments, no inserts are used, and other arrangements 
may be provided for forward lean adjustment, if any. 
The base 105 of the binding may include a baseplate or may 

be free of a baseplate. A footbed 119 may be provided, which 
may be removably or permanently attached to the base (i.e., to 
the baseplate). If no baseplate is provided, the footbed may lie 
atop the upper surface of the snowboard. The binding may be 
attached to a Snowboard or other gliding board in any Suitable 
manner, for example with fasteners that attach to a pattern of 
holes in the Snowboard, or with a channel-type attachment 
arrangement. 
A boot engagement member 108 is positioned on the rear 

of a backstay 110 of boot 102, though the boot engagement 
member may be positioned on the heel or the rear of the shaft 
of the boot in some embodiments. In one embodiment, heel 
cup 112 of binding 104 has a binding engagement member 
114 with which boot engagement member 108 engages. In 
this embodiment, as will be more fully described below, 
engagement of boot engagement member 108 and binding 
engagement member 114 prevents release of the boot in both 
the forward and upward directions. Though in other embodi 
ments, the binding engagement member 114 may prevent 
release of the boot in only one direction. FIG. 2 shows the 
boot secured to the binding. 
A toe region of the boot includes one or more protrusions 

402, 404 which engage with a corresponding catches 416, 
418 on the binding. FIG. 3 shows protrusion 402 engaged 
with the catch after the toe region of the boot has been pressed 
into the binding. As shown, the rear portion of the boot is then 
pressed downwardly to engage boot engagement member 108 
with binding engagement member 114. Though, it should be 
appreciated that the toe region engagement may occur prior 
to, simultaneously with, or after engagement of the rear boot 
engagement member 108 and binding engagement member 
114. FIG. 4 shows the front and rear portions of the boot 
secured to the binding. 

Prevention of Forward Boot Movement 
To prevent removal of the boot in the forward direction, the 

boot engagement member 108, in one embodiment, has a 
T-shaped cross section. In one embodiment, the boot engage 
ment member 108 includes a support member 201 (e.g., the 
base of the “T”) from which one or more forward-facing 
contact Surfaces 202 extend (e.g., the top cross-piece of the 
“T”), as shown, for example, in FIGS. 5, 6, 7,9, and 10. The 
support member 201 extends rearwardly from a rearwardly 
facing region of the boot. It should be appreciated that other 
Suitably shaped cross sections may be employed, such as one 
where the boot engagement member 108 includes only a wing 
to one side, Such as may be the case with an upside-down 
L-shaped cross section. It should also be appreciated that the 
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same cross-sectional shape need not extend along the full 
length of the boot engagement member. For example, a 
T-shaped cross section may extend along a portion of the 
length of the boot engagement member and then an upside 
down L-shaped cross section may extend along another por 
tion of the length of the boot engagement member. In some 
embodiments, the T-shaped cross section extends along a 
majority of the length of the boot engagement member. Other 
combinations also may be employed. 

In the illustrated embodiment, the forward-facing contact 
surfaces 202 extend from a distal end of the support member, 
but in some embodiments, the forward-facing contact Sur 
faces 202 may extend from the support member at a position 
which is forward of the distal end of the support member. For 
example, the forward-facing contact Surfaces 202 may extend 
to the sides at a position between the attachment of the Sup 
port member to the boot and the distal end of the support 
member. 

Forward-facing contact surfaces 202 are arranged to con 
tact one or more rearward-facing contact surfaces 204 of the 
binding engagement member 114 to prevent forward motion 
and removal of the boot from the binding. For example, as 
shown in FIGS. 9 and 15, binding engagement member 114 
may include heel cup portions 212, 214 which include rear 
ward-facing contact surfaces 204. When the boot is pulled 
forward, the forward-facing contact surface 202 will contact 
the heel cup portions 212, 214, and prevent the boot from 
moving forward within the binding to any significant degree. 
One or both of the rearward-facing contact surface and the 

forward-facing contact Surface may be elongated, for 
example in an up-down direction to provide contact regions 
having significant surface area and/or to permit the boot to 
accommodate Snow, ice or debris buildup in the binding or on 
the underside of the boot. In one embodiment, the elongated 
direction may be a heel-calf direction of the boot. By having 
an elongated contact Surface 202 and/or an elongated contact 
surface 204, the boot engagement member 108 can vary in its 
engaged height relative to the binding, and still be able to 
contact the binding engagement member to prevent forward 
movement of the boot. 
One of the forward-facing contact surface 202 and the 

rearward-facing contact Surface 204 may not be elongated in 
an up-down direction in some embodiments, while the other 
contact surface is elongated in an up-down direction. In Such 
embodiments, the binding system is still able to accommo 
date foreign matter buildup because an elongated region 
exists for one contact surface to contact the other contact 
Surface. Or, in some embodiments, materials having Suitable 
properties may be used such that Small contact regions are 
sufficient for securing the boot in the binding. 
The forward-facing contact Surface (e.g., forward-facing 

surface 202) does not need to be perpendicular or substan 
tially perpendicular to the forward direction to be considered 
forward-facing. Instead, as long as the Surface is transverse to 
the forward direction, and an axis normal to the Surface has a 
forward direction component to it, the Surface may be con 
sidered a forward-facing Surface. In some embodiments, the 
forward-facing Surface is Substantially perpendicular to the 
forward direction, and in some embodiments, the forward 
facing Surface is perpendicular to the forward direction. 

In some embodiments, a total Surface area of forwardly 
facing surfaces may be approximately ten cm. In other 
embodiments, the total Surface area may be greater than ten 
cm, less than ten cm, less than five cm, or less than one 
cm. 
The elongation in an up-down direction does not necessar 

ily mean that the direction of elongation is strictly vertical 
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relative to a Snowboard, nor does it necessarily mean that the 
direction of the elongation is parallel to the rear of the boot, 
though in some embodiments, the direction of elongation of 
the boot engagement member may be vertical or may be 
parallel to the rear of the boot. For purposes herein, the 
direction of elongation is considered to be elongated in an 
up-down direction when the elongation direction has a verti 
cal component relative to a Snowboard and the boot is secured 
to the Snowboard via the binding. In some embodiments. Such 
an up-down direction can be the heel-calf direction. 
The boot engagement member 108 may be removable from 

the boot in Some embodiments. For example, as shown in 
FIGS. 10 and 11, boot engagement member 108 may include 
an attachment protrusion, Such as a T-shaped protrusion 234, 
which is insertable into a recess 215 on the rear of the boot. 
The T-shaped protrusion has a neck 235 and a head 237 in 
some embodiments. Once inserted in the recess 215, the 
protrusion may be slid downwardly with the neck 235 moving 
through a T-shaped slot 216. Once the neck 235 reaches the 
bottom of the slot, a bolt 238, screw, or other fastener may be 
passed through a hole 239 in the boot engagement member 
108 and engaged with a threaded hole 217 or nut within a hole 
or other fastener receiver in the boot. In some embodiments, 
only one fasteneris used to removably attach the boot engage 
ment member 108 to the boot. For example, only a bolt is used 
in some embodiments, or only the T-shaped protrusion is used 
in some embodiments. Other arrangements for removably 
attaching the boot engagement member 108 to the boot may 
be used. For example, the rear of the boot may have a protru 
sion which engages with a recess on the boot engagement 
member 108. In another example, the boot engagement mem 
ber can snap fit into the boot, such as at the bottom of the slot. 

Prevention of Upward Boot Movement 
The boot engagement member may include engagement 

elements which secure the boot from movement in the 
upward direction when engaged with the corresponding bind 
ing engagement member 114. For example, as shown in FIG. 
1, the boot engagement member includes a serrated Surface 
118 having one or more serrations in Some embodiments, 
which interact with one or more pawls on the binding. A 
single serration may be provided in some embodiments, or 
multiple serrations may be provided. Other Suitable engage 
ment elements, or a single engagement element, may be used 
in some embodiments. 

First and second pawls 220, 222 are included on the bind 
ing engagement member 114 in the embodiment shown in 
FIGS. 12-20 to engage with serrations 224a, 224b, and 224c 
on the boot engagement member 108 (see FIG. 15). Engage 
ment surfaces 226, 228 of the two pawls are vertically sepa 
rated from one another by approximately three millimeters, 
and a top surface 225a, 225b, and 225c of each serration is 
separated by approximately six millimeters from its adjacent 
Serration top Surface. With this arrangement, the binding can 
secure the boot engagement member at increments of three 
millimeters even though the Serrations are separated by six 
millimeters. 
As the boot engagement member passes downwardly 

through the pawls 220, 222 in the direction of Arrow Ain FIG. 
15, the first pawl 220 passes over serration 224c such that 
serration 224c would be the serration to prevent upward 
movement of the boot through contact with first pawl 220 if 
the boot were to be in its final secured position at this point 
(e.g., see FIG. 16). 

If the boot is pressed further downward, the second pawl 
passes over Serration 224c, and the second pawl would be the 
pawl to contact serration 224c and secure the boot if the boot 
were to be in its final position. At this point, the second pawl 
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is still three millimeters away from engaging with Serration 
224b. Once the boot reaches its final position, in this embodi 
ment, only one pawl and Serration engage to prevent upward 
movement in the illustrated embodiment. Such an arrange 
ment permits engagement increments that are Smaller than 
the serration separations. The Smaller increments reduce the 
amount of possible up-down motion after the boot is engaged, 
or after Snow or ice dissipates during use. The larger Serration 
separations allow for selection from a wider variety of serra 
tion materials for the serrations and/or pawls. That is, the 
larger Surface areas upon which the forces applied during 
riding help to reduce the contact pressure by distributing the 
forces, and thus materials that may otherwise yield under 
Such forces may be employed. Also, by including multiple 
pawls and/or serrations, the binding system can accommo 
date snow, ice or debris buildup between the boot and the 
binding, though a single serration or other engagement fea 
ture may be used in Some embodiments. 

FIG. 17 shows second pawl 222 engaged with top engage 
ment surface 225a, which represents the lowest secured posi 
tion of the boot within the binding possible in the embodiment 
illustrated in FIG. 17. It should be appreciated that the binding 
engagement member may be constructed Such that the first 
pawl 220 is engaged with top engagement Surface 225a. 

In some embodiments, the rear binding engagement mem 
ber includes nested pawls, where the pawls may share a pivot 
axis or have separate pivot axes. As shown in FIG. 18, first 
pawl 220 and second pawl 222 may share a pivot axis A. A 
transverse pin 238 connects a rotating pin 240 with the first 
pawl 220 so that rotation of the rotating pin 240 rotates the 
first pawl 220 and rotation of the first pawl rotates the rotating 
pin. First pawl 220 is rotationally biased toward an engaged 
position by a first torsion spring 244 or other Suitable biasing 
element. Second pawl 222 is not rotationally locked to rotat 
ing pin 240 in this embodiment, but first pawl 220 and second 
pawl 222 are arranged such that rearward rotation of pawl 220 
pushes against second pawl 222 to also rotate the second pawl 
rearward. Second pawl 222 is rotationally biased toward an 
engagement position by a second torsion spring 246 or other 
Suitable biasing element. 
The embodiment shown and described with reference to 

FIGS. 12-20 is not the only suitable implementation of nested 
pawls that is useable with the binding systems and methods 
disclosed herein. Other suitable implementations may be 
used. 

In embodiments having two (or more) pawls, the pawls 
may be arranged in any Suitable configuration. In the embodi 
ment described above, the pawls are nested in the sense that 
one pawl (e.g., inner pawl) is housed or nested within another 
pawl (e.g., outer pawl). In one embodiment, the engaging 
Surface of one pawl is positioned between the engaging Sur 
face and the pivot axis of the other pawl. Such a nested 
arrangement may permit the use of two pawls with one pawl 
engaging a single serration on the boot engaging member and 
the overall size or height of the pawl assembly is limited. In 
other embodiments, two pawls may be separated by Such an 
extent that they are not nested, as will be explained below with 
respect to the embodiment of FIGS. 21-23. In still other 
embodiments, nested pawls may be employed where each 
pawl engages a separate Serration. 

In some embodiments with two or more pawls, the pawls 
are not offset to provide incremental engagement. Instead, 
two (or more) pawls may simultaneously engage separate 
Serrations. In still other embodiments, two or more pawls may 
be separated laterally and engage separate Serrations or sepa 
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12 
rate areas of the same serrations. In some embodiments, a 
single pawl is used to engage with one or more corresponding 
Serrations. 

In alternative embodiments, one or more pawls may be 
attached to the rear of the boot, and one or more serrations 
may be positioned on the inside of highback or heel cup of the 
binding. 

Release of Boot Heel 
Boot 102 is shown secured to binding 104 in FIG. 2. To 

release the boot engagement member 108 from the binding 
104 so that the boot can be removed from the binding, a 
release assembly 300 is provided. In the embodiment shown 
in FIGS. 18 and 19, the release assembly 300 includes a 
release handle 302 which rotates a release lever or actuator 
304 to pivot pawls 220, 222 away from the serrations of the 
boot engagement member. With the pawls removed from the 
Serrations, the boot engagement member is movable 
upwardly and out of the binding. 
From the viewpoint of FIG. 19, which is a view toward the 

lateral side of a right boot, a graspable portion 303 of the 
release handle 302 is pulled counterclockwise by the rider in 
the direction of arrow Baround axis 308, which rotates an 
actuation portion 309 having a contact surface 311 counter 
clockwise. Contact Surface 311 pushes against a contact Sur 
face 312 on the release actuator 304, rotating the release 
actuator 304 clockwise around axis A. The release actuator is 
rotationally locked to rotating pin 240 (see FIG. 18), and thus 
rotates rotatingpin 240 and first pawl 220. First, or inner, pawl 
220 pushes outwardly against second, or outer, pawl 222, 
disengaging whichever pawl was engaged with a serration on 
the boot. A stop 270 is provided in the embodiment illustrated 
in FIG. 19 to limit the rotation of release handle 302. 
Movement of the release handle 302 by the rider may 

include rotation and/or translation. In some embodiments, the 
release handle may be a sliding component or a pushable 
component, or any other suitable component actuatable by 
the rider. In some embodiments, a component Such as release 
actuator 304 is the release handle. In another embodiment, a 
protrusion on the pawl (or pawls) can act as the release 
handle. 
The release assembly may be arranged, in Some embodi 

ments, to remain in a release state after the rider lets go of the 
handle, such that the pawls are prevented from re-engaging 
with the serrations on the boot engagement member. For 
example, in the embodiment shown in FIG. 19, when the rider 
lets go of handle 302 after pulling the handle to release the 
boot, the pawls are spring-biased to rotate forward, back into 
engagement, and if the release actuator and handle do not 
provide enough resistance on their own to stop the pawl 
rotation, the pawls could rotate into an engagement position. 
Such an arrangement can result in undesirable re-engagement 
as the rider removes the boot from the binding. In some 
embodiments, the rider simply maintains the handle in the 
release position until the boot engagement member clears the 
pawls before letting go of the handle 302. 

In other embodiments, the release handle 302 or another 
portion of the release assembly includes a detent or other 
arrangement which holds the pawl(s) in the release state even 
after the rider lets go of the handle. For example, handle 302 
may include a rounded bump which engages with an inden 
tation on heel cup 112. Once, the bump engages with the 
indentation, the detent arrangement resists the force provided 
by the springs of the spring-biased pawls, and prevents the 
pawls from rotating to engage the serrations. 
The detent arrangement may be positioned elsewhere on 

the binding in some embodiments. Also, it should be appre 
ciated that other mechanisms may be implemented to hold the 
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pawls in the release state. The detent, or other arrangement, 
may be used to hold a binding engagement member which is 
different thanapawl configuration in a release state according 
to Some embodiments. 

Holding the pawls or other engagement member in the 
release state (e.g., by using the detent arrangement) aids in 
removal of the boot from the binding, but can leave the bind 
ing in a configuration where the pawls or other binding 
engagement member are not set to engage the boot when the 
rider inserts the bootata later time. After removal, a rider may 
prefer to have the binding set to receive and engage his or her 
boot without requiring any rider manipulation of the binding. 
In some embodiments, after release of the boot engagement 
member, removal of the boot from the binding resets the 
pawls and the release assembly Such that the binding is set to 
receive and engage the boot. 

To reset the binding, a reset Surface Such as a reset protru 
sion 310 may be positioned along the path of boot removal, as 
shown in FIG. 20. As the boot engagement member 108 
travels in upward (see arrow C), an upper sloped surface 332 
of the boot engagement member strikes a surface 330 of the 
reset protrusion 310, rotating the reset protrusion in the direc 
tion of arrow D. The resulting force rotates the first pawl 220 
in an engagement direction (clockwise in FIG. 20-See arrow 
E) which rotates the rotating pin 240, and in turn rotates 
release actuator 304. Release actuator 304 rotates the release 
handle via contact of contact surfaces 311 and 312 in a direc 
tion opposite to arrow B in FIG. 19 with enough force to 
disengage or uncouple the detent arrangement. With the 
detent arrangement disengaged, the pawl arrangement is set 
to receive and engage the boot engagement member the next 
time the rider steps into the binding. 

While the boot is removed from the binding, if the release 
handle 302 is pulled and then held in place by a detent 
arrangement (or otherwise), thereby putting the pawls in a 
released configuration, downward movement of the boot into 
the binding may reset the pawls into an engaged configuration 
in some embodiments. For example, a bottom surface 340 of 
boot engagement member 108 may strike an upper sloped 
surface 342 when the boot engagement member 108 is being 
inserted into binding engagement member 114. This contact 
rotates the first pawl 220 in an engagement direction and 
overcomes the resistance of the detent arrangement to place 
the binding in a state where the boot engagement member 108 
can engage with the binding engagement member 114 in 
Some embodiments. 
The pawl release assembly may be configured to allow 

movement of the pawls as the boot is inserted into the binding 
without resulting in movement of the release handle 302. For 
example, in the embodiment shown in FIGS. 18 and 19, while 
release actuator 304 contacts handle 302, the two elements 
are not attached. Consequently, as the serrations of boot 
engagement member 108 rotate the pawls rearwardly during 
boot insertion, which rotates rotating pin 240 and release 
actuator 304, the release actuator moves away from release 
handle 302 and has no effect on the release handle. 

Additionally, by not attaching release actuator 304 to 
release handle 302 the handle and its associated friction do 
not affect the biasing of the pawls. But when the release 
actuator 304 rotates in the other direction, for example when 
the reset protrusion is contacted by the boot engagement 
member during removal of the boot, the release actuator is 
able to act on the handle to disengage the detent arrangement. 
The release actuator 304 and handle 302 arrangement 

moves the location of rider actuation away from a rear of the 
boot to the side of the boot along the mid-foot region. This 
repositioning moves the rider actuation location away from 
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the pant leg region to provide convenient access to the actua 
tion location. In one embodiment, the release handle is curved 
to follow or wrap around the curved shape of the heel cup, 
such that the graspable portion of the handle is at the side of 
the binding and the actuation portion of the release arrange 
ment is located at the rear near the centerline or center region 
of the binding. In one embodiment, the handle may be a single 
unitary construct such that the graspable portion and the 
actuation portion are formed on the same monolithic struc 
ture. In other embodiments, not shown, the handle may be 
formed of multiple components that together cooperate to 
wrap around the heel cup as explained above. 

Other arrangements of release assemblies may be used, an 
example of which will be described next with respect to the 
embodiment shown in FIGS. 21-23, and such a release assem 
bly described with respect to the FIGS. 21-23 embodiment 
may be employed in the above embodiments. Another alter 
native embodiment of a release assembly is described further 
below with references to FIGS. 37-40, and this alternative 
release assembly embodiment may be used with the embodi 
ments described above. 

Turning now to Such an alternative embodiment of the rear 
binding engagement arrangement, as shown in FIG. 21, a first 
pawl 230 is mounted for rotation about an axis B, and a 
second pawl 232 is mounted for rotation about an axis C. The 
first pawl 230 has a first engagement surface 231, and the 
second pawl 232 has a second engagement Surface 233 to 
engage serrations 218 on a boot engagement member 208 
attached to the boot. 

In the embodiment shown in FIGS. 21-23, the pawls 230, 
232 are biased by a coil spring 248 which pushes on a linkage 
bar 250 to rotate two arms 252,254, which in turn rotate two 
rotating pins 256, 258 on which the pawls are mounted. The 
coil spring is supported by a shelf 334 which extends out 
wardly from the heel cup. Each pawl is also biased toward an 
engagement position by a respective torsion spring 241, 242, 
though any suitable method of biasing the pawls, or combi 
nation of methods of biasing the pawls, may be used. 

In this embodiment, first pawl 230 is positioned higher than 
a second pawl 232. Unlike the embodiment described above, 
in this embodiment, the pawls 230 and 232 are not nested; 
however, they may be positioned such that they provide offset 
incremental engagement similar to the embodiment shown in 
FIG. 13. That is, the serrations may be positioned such that 
when a first serration can engage with the first pawl 230, the 
second pawl 232 is half the distance to a nearest serration. 
When the first serration reaches a position where the first 
Serration can engage with the second pawl 232, the first pawl 
230 is half the distance to a nearestserration. In some embodi 
ments, including variations of the embodiments described 
herein, the increments do not necessarily have to be half the 
distance between the serrations. 
To release the pawls from the boot engagement member, a 

release handle 260 is attached to a release a cord 262. Pulling 
the release handle upwardly pulls the cord 262, which pulls 
downwardly on linkage bar 250. The downward movement of 
the linkage bar 250 rotates the two arms 252,254 about axes 
B and C, respectively, to release the first and/or second 
engagement surfaces 231, 233 from the serration(s) on the 
boot. The cord may pass through a passage 266 in the high 
back. 

In other embodiments, a pressing Surface may extend 
directly from an upper region of the second pawl 220 such that 
when the rider presses on the surface, the second pawl 220 
pivots away from the serrations, and pushes the first pawl 222 
away as well. 
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Boot Toe Engagement 
To secure the mid-region and/or toe region of the boot to 

the binding Such that these regions cannot be lifted upwardly 
when the boot heel is attached to the binding, a step-in 
arrangement is provided in some embodiments. According to 
one aspect, the boot may be provided with one or more 
protrusions or other features which move a component of the 
binding as the boot is inserted into the binding. 

For example, as shown in FIGS. 24-28, a left boot 400 has 
a first, medial protrusion 402 extending outwardly from the 
side of the boot, and a second, lateral protrusion 404, also 
extending outwardly from the side of the boot. Each protru 
sion includes a lower surface 406, 408 angled upwardly rela 
tive to Snowboard, as shown in the front view of FIG. 25. 

FIG.25 also includes a front view of a binding 405 that has 
a medial sidewall 412 and a lateral sidewall 414. Each side 
wall has an engagement feature Such as a catch 416, 418 
extending upwardly from a respective sidewall. As the boot is 
pushed downwardly in the direction of arrow F, each lower 
surface 406, 408 of the protrusions 402, 404 contacts a top 
surface of catch 416, 418, and each lower surface pushes 
outwardly on a respective catch, splaying the catches 416, 
418 apart from each other in the directions of arrows G and H. 
as shown in FIG. 26. That is, the lower surfaces 406, 408 act 
as camming Surfaces to push the catches outward away from 
the centerline of the binding. The protrusions force the 
catches far enough apart to allow the distal ends 420, 422 of 
the protrusions to pass by tops of the catches and reach 
engagement portions such as recesses or openings 428,430. 
The lower surfaces 406,408 may be curved either convexly or 
concavely or may be planar having any suitable camming 
angle that can aid in splaying the catches outwardly. 
When the distal ends 420, 422 reach the engagement por 

tions, the catches 416,418 return inwardly in the directions of 
arrows I and J. and capture the protrusions 402,404 such that 
upward movement of the protrusions is prevented, as shown 
in FIG. 27. In this manner, a rider can secure the toe region of 
the boot against upward movement simply by stepping into 
the binding. FIG. 28 shows a cross section of the protrusions 
on the boot and the catches on the binding. As shown, each 
catch may have a hook-shaped profile and each protrusion 
may have a correspondingly-shaped sloped upper Surface 
434, 436. In this manner, the likelihood of the catch becoming 
disengaged from the protrusion is limited. 

FIG. 29 is a top view of protrusions 402, 404 separating 
catches 416,418 as the boot is pushed into the binding. FIG. 
30 shows catches 416, 418 rebounding inwardly to capture 
protrusions 402,404. 

Side views of the insertion sequence of boot 400 into 
binding 405 are shown in FIGS. 32-34. 

In alternative embodiments, only one side of the binding 
has a protrusion and catch arrangement where the protrusion 
moves the catch outwardly during boot insertion. A catch may 
be located on the boot in some embodiments, with a corre 
sponding protrusion positioned on the binding. In some 
embodiments, the protrusions may be attached to the boot via 
an interface that is attached to the boot. For example, an 
arrangement of straps may encircle the toe region of the boot 
and have protrusions extending therefrom. 
A rider-actuated engagement arrangement may be 

employed in some embodiments. For example, a latch or 
sliding pin may be used to secure the toe region of the boot 
against upward movement, and require the user to open the 
pin or latch to insert the boot, and/or close the pin or latch to 
capture the boot once inserted. 
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16 
The boot toe and mid-region attachment arrangements 

described above may be used to secure the heel section of a 
boot in Some embodiments. 

Further, in one embodiment, the catches may include a 
rotating, spring-biased pawl. The spring bias can be provided 
by a separate spring or a living hinge arrangement. As the toe 
region is stepped into the binding, rather than the sidewalls 
splaying outward as described above, the pawls simply rotate 
out of the way against the spring bias. Once the boot is 
Sufficiently in position, the pawls can rotate inward under the 
influence of the spring to engage the boot. It should be appre 
ciated that the location of the components could be reversed, 
Such that the boot includes a rotating pawl that can engage 
with a Suitable engagement feature on the binding. 

Boot Toe Removal 
To permit removal of the toe region of the boot from the 

binding, the catches may include channels 450, 452 with 
openings at the forward ends of the catches, as best seen in 
FIGS. 30-32, and 35. When the boot heel is released from the 
binding (e.g., sliding the boot engagement member out of the 
binding engagement member), the boot can be moved for 
wardly by the rider in the direction of arrow K. The protru 
sions travel along the channels until reaching the forward end 
openings, at which point the boot is free of the binding. In 
some embodiments, the boot may be pitched forward as the 
boot is being moved forward to remove the boot from the 
binding. 
The channel may be short in some embodiments, wherein 

the engagement region of the catch is immediately adjacent 
the forward opening. Or, the channel may extend several 
centimeters in Some embodiments from the engagement 
region to the opening. The channel is not necessarily a straight 
line, nor does it necessarily have a path that is parallel to the 
snowboard when mounted to the snowboard. For example, 
the channel may be downwardly angled, upwardly angled, or 
a combination thereof. 
The toe region engagement and/or removal arrangement 

described herein may be used with the heel engagement 
embodiments described herein. In some embodiments, how 
ever, the toe region engagement and/or removal arrangement 
may be used with other heel engagement structures and/or 
other boot engagement structures. 

In some embodiments, the toe region is inserted into the 
binding by moving the boot rearwardly through the forward 
opening in the channels and into the engagement region. That 
is, a Snap-in arrangement is not employed in Some embodi 
mentS. 
Toe Catch Assembly Component 
While in some embodiments, catches 416, 418 may be 

formed integrally with the binding, for example, as part of the 
sidewalls, in other embodiments, the catches 416,418 may be 
made separately from the binding and then attached to the 
binding. For example, as illustrated in FIG. 36, a toe catch 
assembly 460 is made of a separate piece of material and 
attachable to the binding 104. Each side of the toe catch 
assembly 460 includes an elongated protrusion 462, 464 
which is insertable into a corresponding channel 466,468. 
The elongated protrusions may include a screw hole 470 

which aligns with a corresponding screw hole 472 in the 
binding to permit attachment of the toe catch assembly 460 to 
the binding. In some embodiments, the attached position of 
the toe catch assembly may be adjustable. For example, 
instead of a single screw hole, the binding and/or the toe catch 
assembly may include multiple screw holes to allow for selec 
tion of a particular toe catch assembly position. In other 
embodiments, the channel in the binding may have an elon 
gated slot instead of a screw hole, such that the screw hole of 
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the toe catch assembly can be positioned anywhere along the 
elongated slot and then secured to the binding. Alternatively, 
the protrusion 464 may be provided with an elongated slot 
Such the screw hold on the binding can be positioned any 
where along the length of the elongated slot in the protrusion 
and secured to the toe catch assembly. In some embodiments, 
the attachment of the toe catch assembly to the binding is a 
permanent attachment, while in other embodiments, the toe 
catch assembly is removable from the binding, reposition 
able, and re-attachable. 

In embodiments where the relative positioning of the toe 
catch assembly and the binding base is adjustable, the boot 
may be provided with protrusions that are adjustable along 
the length of the boot. For example, in some embodiments, 
the protrusions may be attached to an interface which is 
attachable to the boot at different positions. The interface may 
include straps that wrap around the toe region of the boot. In 
other embodiments, the protrusions may be formed in chan 
nels along the sides of the boot in a manner Such that the 
protrusions may be moved to and secured at various positions 
in the lengthwise direction. 
The toe catch assembly may beformed of a different mate 

rial as compared to the binding base in Some embodiments. 
For example, the toe catch assembly may be made with poly 
carbonate while the binding base may be made with glass 
filled nylon. Though, any suitable material(s) or combination 
of materials may be used in the toe catch assembly and the 
binding. 

Boot Construction 
The boot 400 shown in FIGS. 24-35 is configured for the 

left foot of a wearer, and comprises a medial side and a lateral 
side. Herein, the term “lateral side' is used to refer to the side 
of a boot facing outward and away from the wearer, i.e., the 
left side of the left boot and the right side of the right boot, 
when worn by the wearer. The term “medial side' is used to 
refer to the side of a boot facing inward toward the wearer's 
other foot, i.e., the right side of the left boot and the left side 
of the right boot, when worn by the wearer. 
The boots described herein may be configured as a soft 

boot employing soft, flexible materials such as leather, fab 
rics, plastics (e.g., non-rigid plastics) or other suitable natural 
or manmade materials. 
The boot may beformed such that the protrusions in the toe 

region and/or the rear boot engagement member may be 
attachable to the boot, or these components may be formed 
integrally with the boot. For example, the protrusions and/or 
boot engagement member may be molded as part of the boot. 
The components may be stitched orglued to the bootstructure 
in Some embodiments. The protrusions may be formed on 
both ends of a member that is fit into a recess on the underside 
of the boot. A sole surface then may be attached over the 
member. In some embodiments, the protrusions may be 
detachable from the member, for example by removing a 
screw or other fastener. 

In some embodiments, the boots may be a hard boot using 
materials such as rigid plastics or other suitable materials. A 
liner (not shown) may also be employed and inserted into the 
interior region of the boots, however, the present invention is 
not limited in this respect. A tonguestiffener, whether remov 
able or not, may be employed to stiffen an otherwise flexible 
tongue. 

Release of Boot Heel 
In an alternative embodiment of a release assembly to 

release the boot engagement member from the binding, a 
release handle 502 includes a graspable portion 503 on the 
outside of the heel cup 112 and attached to a pivot pin 506 
which passes through heel cup 112. An actuation portion 509 
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18 
is attached to the pivot pin 506 on the inside of the heel cup. 
When the graspable portion 503 is rotated upwardly, the pivot 
pin 506 rotates and the actuator portion rotates downwardly, 
thereby rotating release actuator 504 to release the pawl(s) or 
other engagement elements from the boot. By having the 
pivot pin pass through the heel cup 112, the actuation portion 
is positioned on the inside of the heel cup, thereby reducing 
the overall profile of the binding as compared to the embodi 
ment illustrated in FIG. 19. 
A locking arm 510 is pivotally mounted to the release 

handle 502 in some embodiments. The locking arm 510 is 
arranged so that the rider has to press the locking arm 510 
against the bias of a spring 512 (or other biasing element) to 
permit the release handle to be rotated. The rider may grasp 
the locking arm and the graspable portion of the release 
handle and Squeeze them toward each other in Some embodi 
ments. The locking arm prevents rotation of the release 
handle from a closed position to a release position in some 
embodiments, while in other embodiments, the locking arm 
prevents rotation from the release position to the closed posi 
tion. In still further embodiments, such as the embodiment 
illustrated in FIGS. 37-40, the locking arm prevents both 
types of rotation. 
To prevent rotation unless the locking arm is squeezed, a 

lock portion is positioned on the locking arm to interact with 
a lock protrusion on the heel cup. One example of a lock 
protrusion 514 is shown on the heel cup in FIG.38. As can be 
seen in FIGS. 39 and 40, the locking arm 510 includes a first 
locking portion, which is a recess 516 in the underside of the 
locking arm 510, and a second locking portion, which is a rear 
surface 518 of the locking arm 510. 
When the release handle 502 is in a release state, and the 

locking arm 510 is not squeezed, the locking protrusion 514 
of the heel cup (shown in dashed lines in FIG. 39) has a rear 
surface which contacts a surface of the recess 516 in the 
underside of the locking arm. This interaction prevents down 
ward movement of the release handle 502 until the locking 
arm 510 is pressed against the release handle 502. 
When the release handle 502 is in a closed state, and the 

locking arm 510 is not squeezed, the locking protrusion 514 
of the heel cup (shown in dashed lines in FIG. 40) has a front 
surface 520 which blocks a rear surface 522, thereby prevent 
ing upward rotation of the release handle 502. When the 
locking arm 510 is squeezed against the release handle 502, 
the rear surface 522 of the locking arm pivots upwardly to a 
position where it clears the locking protrusion 514. 
The above aspects and embodiments of the disclosure may 

be employed in any Suitable combination as the present inven 
tion is not limited in this respect. Also, any or all of the above 
aspects may be employed in a Snowboard boot, Snowboard 
binding, or Snowboard; however, the present disclosure is not 
limited in this respect, as aspects of the disclosure may be 
used on any type of footwear, footwear binding, or gliding 
board. 

For purposes herein, "gliding board refers generally to 
any board type structure, as well as to other devices, which 
allow a rider to traverse a Surface. Some non-limiting 
examples of a gliding board include a Snowboard, Snow skis, 
water skis, wakeboard, kiteboard, Surfboard and the like. For 
ease of understanding, however, and without limiting the 
Scope of the invention, aspects of the disclosure are discussed 
herein in connection with a Snowboard. 

It also is to be appreciated that the step-in embodiments 
described herein may include a strap. Such as any the straps 
found in strap type bindings (also known as a tray binding) 
having one or more of a toe strap, an instep strap and a 
shin-strap. For example, the step-in binding described herein 
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may include a rear step-in engagement and a toe Strap, 
thereby creating a hybrid strap? step-in binding. Further, as 
mentioned, the binding arrangement may include a boot/ 
binding interface, which may also be considered a hybrid 

20 
either of two or more different positions of the rear of the 
boot relative to the rear section of the binding in an 
up-down direction. 

2. An apparatus as in claim 1, wherein the boot engagement 
binding, where an interface may be strapped to the boot and 5 member comprises a cleat. 
the interface can have the step-in engagement features to 
allow the interface to step into the binding. Other arrange 
ments for retaining a rider's boot to a Snowboard are also 
contemplated. Further, any of the foregoing Snowboard bind 
ings may include a highback and, additionally, a forward lean 
adjuster for setting the forward lean of the highback. Aspects 
of the invention are not limited to any particular style of 
binding, whether or not expressly described herein. Further, a 
binding may be configured for compatibility with a Snow 
board having a channel-type mounting arrangements, a 4x4 
fastener insert pattern, a 3DTM fastener insert pattern, as well 
as other binding interface systems as should be apparent to 
one of skill in the art. 

Also, the phraseology and terminology used herein is for 
the purpose of description and should not be regarded as 
limiting. The use of “including.” “comprising.” “having.” 
“containing.” “involving.” and variations thereof herein, is 
meant to encompass the items listed thereafter and equiva 
lents thereofas well as additional items. 

It should be understood that the foregoing description of 
the invention is intended merely to be illustrative thereof and 
that other embodiments, modifications, and equivalents of the 
invention are within the scope of the invention recited in the 
claims appended hereto. Further, although each embodiment 
described above includes certain features, the invention is not 
limited in this respect. Thus, one or more of the above-de 
scribed or other features of the boot or methods ofuse, may be 
employed singularly or in any Suitable combination, as the 
present invention is not limited to a specific embodiment. 

What is claimed is: 
1. An apparatus comprising: 
a Snowboard boot including a first boot protrusion on a 

medial side of a toe region of the boot, and a second boot 
protrusion on a lateral side of a toe region of the boot; 

a Snowboard binding including a first catch to capture the 
first boot protrusion, and a second catch to capture the 
second boot protrusion, wherein an engagement of the 
first and second boot protrusions with the first and sec 
ond catches, respectively, prevents upward movement of 
the toe region of the boot, and does not prevent forward 
movement of the boot; and 

a boot engagement member coupled to the Snowboard boot 
to at least partially secure the snowboard boot to the 
Snowboard binding, the boot engagement member 
including a Support coupled to and extending rearwardly 
away from a rearwardly-facing region of the Snowboard 
boot, and a first forwardly-facing contact Surface 
attached to the support to resist forward movement of the 
boot through contact with the binding when the snow 
board boot is engaged with the Snowboard binding: 
wherein 

when the boot is secured to the binding, the first forwardly 
facing contact surface contacts the binding to limit for 
ward movement of the boot relative to the binding, and 
the boot engagement member is prevented from upward 
movement out of the binding; and 

while the boot engagement member is prevented from 
upward movement out of the binding, the forwardly 
facing Surface is able to contact the binding to limit 
forward movement of the boot relative to the binding in 
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3. An apparatus comprising: 
a Snowboard boot including a first boot protrusion on a 

medial side of a toe region of the boot, and a second boot 
protrusion on a lateral side of a toe region of the boot; 

a Snowboard binding including a first catch to capture the 
first boot protrusion, and a second catch to capture the 
second boot protrusion, wherein an engagement of the 
first and second boot protrusions with the first and sec 
ond catches, respectively, prevents upward movement of 
the toe region of the boot, and does not prevent forward 
movement of the boot; 

a boot engagement member to at least partially secure the 
Snowboard boot to the snowboard binding, the boot 
engagement member being located on a rearwardly 
facing region of a rear of the snowboard boot, the boot 
engagement member including: 
a forwardly-facing contact surface which counteracts 

forward forces on the boot via contact with the bind 
ing when the boot is engaged with the Snowboard 
binding: 

a first engagement element on the boot engagement 
member which is engageable with a binding engage 
ment member to resist upward movement of the 
Snowboard boot when the boot engagement member 
is attached to the Snowboard boot and is engaged with 
the Snowboard binding; and 

a second engagement element on the boot engagement 
member which is engageable with a binding engage 
ment member to resist upward movement of the 
Snowboard boot when the boot engagement member 
is attached to a Snowboard boot and is engaged with a 
Snowboard binding, the second engagement element 
being positioned higher on the boot engagement 
member than the first engagement element. 

4. An apparatus as in claim3, wherein a rearward direction 
force on the forwardly-facing contact surface of the boot 
engagement member pulls rearwardly on the boot at a loca 
tion on the boot that is directly forward of an area where the 
forwardly-facing contact surface contacts the binding. 

5. An apparatus as in claim 4, wherein the boot engagement 
member comprises a cleat. 

6. An apparatus comprising: 
a Snowboard boot including a first boot protrusion on a 

medial side of a toe region of the boot, and a second boot 
protrusion on a lateral side of a toe region of the boot; 

a cleat extending rearwardly away from a rear of the boot, 
the cleat including a Support and a forwardly-facing 
Surface extending transversely to the Support and spaced 
from the rear of the boot; 

a binding to secure the boot to a Snowboard, the binding 
having a rearwardly-facing Surface located in a heel 
hoop region of the binding; wherein 

the binding includes a first catch to capture the first boot 
protrusion, and a second catch to capture the second boot 
protrusion, wherein an engagement of the first and sec 
ond boot protrusions with the first and second catches, 
respectively, prevents upward movement of the toe 
region of the boot, and does not prevent forward move 
ment of the boot; 

when the boot is secured to the binding, the forwardly 
facing Surface of the cleat contacts the rearwardly-facing 
surface of the binding to limit forward movement of the 
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boot relative to the binding, and the cleat is prevented 
from upward movement out of the binding; and 

while the cleat is prevented from upward movement out of 
the binding, the forwardly-facing Surface and the rear 
wardly facing Surface are able to contact one another to 5 
limit forward movement of the boot relative to the bind 
ing in either of two or more different positions of the rear 
of the boot relative to the rear section of the binding in an 
up-down direction. 
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